SCHULTZ-DALE TEST MEDIBALJOURNAL metastasis, and they both had a strikingly large number of inflammatory cells, particularly plasma cells round the tumour. It may be that these plasma cells were producing antibodies to the tumour and were neutralizing any abnormal substance released from it. The carcinoma of the thyroid was a very well differentiated tumour and might well have been called a benign adenoma but for an area of venous invasion. The astrocytoma was also a well-differentiated and slowly growing tumour, and it may be that these latter two tumours were not dedifferentiated enough to release a substance specific to carcinoma and were chemically more akin to benign tumours, but it should be noted that many well-differentiated carcinomas did give positive tests. The case of carcinoid tumour is the only tumour which was not histologically proved, but it has been accepted as such on the serological levels of 5-hydroxy-tryptamine and the clinical findings. With this in mind it is possible that there might be a reasonable explanation for five of the false negatives.
False Positives.-The fact which stands out is the high percentage of false positives in patients with nephrosis. There are many explanations of this finding, including the possibility of antidiuretic hormone causing a non-specific contraction, but it should also do so in the non-sensitized horn; or there may be a substance in the serum of nephrosis similar to that found in carcinoma serum which is responsible for the positive reaction. In the course of this work chromatographic investigations of urine of patients with nephrosis and carcinoma (Burrows and Neill, 1958) suggest that this may be so. So far there is no satisfactoryexplanation.
Probably The demonstration in the serum of patients with carcinoma of the presence of a substance capable of initiating contractions in the immune guinea-pig uterus suggested a study of such sera to elucidate its nature.
In the absence of any information on its structure beyond its immunological similarity to some component of the carcinoma itself an attempt was made to separate suitable sera on the basis of physical or chemical properties and to test each of the separated fractions for specific activity in the Schultz-Dale bath. Although a number of fractionation techniques were used it was found that in most cases efficient separation was achieved only at the expense of partial denaturation of the protein constituents of the serum. Paper electrophoresis did, however, achieve reasonably good separation of the serum proteins without degradation, and apparatus was set up to achieve separation on a preparative scale by the technique of continuous electrophoresis. By this method the serum to be fractionated is applied to the top edge of a hanging sheet of filter paper down which buffered electrolyte flows, and along the vertical edges of which electrodes are applied which enable a potential difference to be applied across the sheet. Thus in travelling down the paper with the flowing electrolyte, the ionized components of the serum migrate towards their appropriate electrodes, at rates which are a function of their electrophoretic mobility. As equilibrium is established, the slow-moving anions form bands across the sheet, and can be collected by arranging tubes along serrations cut in the bottom edge.
Method
The continuous electrophoresis apparatus used was made up after the design of Holdsworth (1955) . The flowing electrolyte was a barbitone buffer pH 8.6 made by dissolving 1.84 g. of barbitone and 10.3 g. of sodium barbitone to 1 litre of aqueous solution. The apparatus accommodated paper sheets 17 in. (43 cm.) horizontal by 201 in. (52 cm.) vertical, and in use a potential difference of 1,000 v. was applied to platinum electrodes in contact with the vertical edges of the wet paper. The serum was diluted 1:1 with buffer and applied, so diluted, at the rate of 0.5-1 ml. per hour by means of an automatic slow-motion drive to the plunger of an all-glass syringe. Adequate separation was achieved in 24-48 hours, during which time the serum flow rate was adjusted to apply a total volume of 10-15 ml. The buffer flowing from the serrated bottom edge of the sheet carried the separated fractions into collecting tubes. At the end of the run the positions of the separated fractions across the sheet were determined by immersing the sheet in a dye-bath of the wool dye lissamine green S.F.; after rinsing in 1 % aqueous acetic acid the serum protein components showed as green bands.
Portions of fluid from each of the collecting tubes were then separately tested in the Schultz-Dale bath against the immune uterus. It was soon found that the diethylbarbituric acid of the buffer inhibited contractions and it was found necessary to dialyse each sample in "Visking cellophane " membranes against running water for 12 hours before testing.
In other experiments to achieve partial breakdown of serum proteins it was found that hydrolysis of serum for three hours with 3 vols. of 2 N HCI resulted in complete loss of activity, and trials with globulins precipitated by dialysis of the serum showed no activity in these fractions.
Results Electrophoretic separation was carried out as described on five sera, and in all cases it was found that the active material appeared in the two or three collecting tubes immediately preceding the albumin. It was thought that this indicated a protein or polypeptide of low molecular weight.
Hydrolysis of the active material with 2 N HCI for two hours at 1000 C. and subsequent paper chromatography of the hydrolysate, using the phenol-water and collidinelutidine-water systems, gave large spots due to arginine and to the nephrosis peptide.
This finding of a peptide associated with nephrotic urine suggested an examination by paper chromatography of the urine of carcinoma patients. In each case samples of 150 ul. of urine were examined with the results shown in the (Winzler and Smyth, 1948) , but it appears from the above findings that the serum in carcinoma contains a specific polypeptide, although much further study is necessary to prove this and to gain further information about its nature. It had been hoped that isolation of the active material from serum would facilitate the production of a superspecific antigen for sensitizing guinea-pigs in the Schultz-Dale test, but if the active substance is a polypeptide it presumably acts as a hapten and is therefore incapable of producing sensitization by itself.
The finding of a high proportion of arginine in the acid hydrolysate of the active fraction is in keeping with the observations of Toennies (1947), who quotes Schenk (1934) , Rosedale (1928) , Zbarskii et al. (1944) , Annau and G6zsy (1934) , and Klein and Ziese (1932) to the effect that tumour tissue has consistently a higher proportion of arginine than normal tissue, and indeed no abnormality of amino-acid composition is more regularly found.
In the same way the occurrence of the nephrosis peptide in the active serum fraction is striking in view of the number of false-positive carcinoma tests which have previously been shown to be found in patients with nephrosis (Burrows, 1958) . Such a finding could be interpreted in several ways.
1. The polypeptide found in patients with carcinoma and the nephrosis peptide of Dent are identical, and are responsible for the positive reaction in the Schultz-Dale test. This is unlikely in view of the failure to detect the nephrosis peptide in some cases of carcinoma which give a positive Schultz-Dale test and from the absence of a positive Schultz-Dale test in many cases of nephrosis in which there is high excretion of the peptide.
2. The nephrosis peptide and the polypeptide in carcinoma may be identical but not specifically related to either disease process nor responsible for the Schultz-Dale test. This is supported by the theory of Arneil and Wilson (1953) , who suggested that the nephrosis peptide is antidiuretic hormone which is for some reason raised in nephrosis. Paper chromatography of 50 /1l. of a commercial "6 pitressin tannate" showed a well-marked spot in the position of nephrosis peptide which lends support to this view. Further, it has been shown that, in addition to an increased blood volume in patients with cancer, even the unaffected tissues of tumour-bearing animals contain a significantly higher water content than the corresponding tissues of normal animals (Robertson and Kahler, 1942) . Since the body fluid volume is largely regulated by the release of antidiuretic hormone it might be reasonable on this evidence to expect a higher circulating level of antidiuretic hormone in patients with carcinoma.
To investigate this question it was decided to study patients with advanced mammary carcinoma on whom hypophysectomy had been carried out and who had thus had their source of antidiuretic hormone removed. Two of these patients were excreting more than 5 1. of urine in 24 hours, so that there was no evidence of hypothalamic antidiuretic hormone. Paper chromatography of the urine from these cases showed well-defined spots due to nephrosis peptide, in amounts comparable to those in untreated carcinoma. It is thus suggested that the nephrosis peptide is not identical with antidiuretic hormone.
3. The nephrosis peptide may be a breakdown product of a larger structure, produced in carcinoma from the tumour itself, and in nephrosis from the accelerated protein catabolism known to occur. This assumes, with C. E. Dent (1957, personal communication) , that the nephrosis peptide is a group of polypeptides, and could be produced by a number of breakdown processes. The false-positive Schultz-Dale tests produced in some cases of nephrosis would then be the result of antigenic similarity between the group of polypeptides produced in this condition and the group produced in carcinoma. In the light of the above findings it is thought that this is the most likely explanation of the results. 
Summary

